Some inequalities for the lower bound of the number of constraints in an orthogonal array of strength two are derived. A method of constructing balanced incomplete block designs is given which depends upon the existence of two such designs with the same block size. A large number of these designs with k c 4,5 and l are also given.
where £ x.-7 is the largest integer not exceeding x.
This inequality has been improved by Bose and Bush in £2_7, where they also give methods of constructing orthogonal arrays of strength two and three when the number of levels sis a prime power. 
If further the design is separable then A subset of blocks of (D i ) will be said to be of general type I, if every treatment occurs in the subset Ok i times, where ex is a divisor of "-.
The number of blocks in the subset is clearly C'tV. As proved in £8, 17_7
we can arrange the treatments within the blocks of the subset in such a way that every treatment comes in each position exactly a times. If the blocks are wri tten as columns, each treatment occurs ex times in every row. When so written out the blocks will be said to be in the standard form.
A subset of blocks of (D i ) will be said to be of general type II, if every treatment occurs in the subset exactly f3 times, when f3 is a divisor of "-. The set of blocks will be said to form a f3-repl1cate. The number of blocks in such a subset is clearly (/3V)/{k i ). =V(AV -r) the blocks of (D l ) can be separated into v sets of (AV -r) blocks, such that each block of the i-th set contains the treatment ti,l' i = 1, 2"
... , v. In this set ti,l obviously occurs A times with each of the remaining v{k-2} + 1 treatments excepting ti"l" j ,. i =1, 2, ... , v. omitting the treatment ti,l from the blocks of the i-th set i =1" 2, ... " v" we get BIB «k-2)v+ 1; k-l; A) which is obviously i\,.resolvable.
Corollary 2D.1. If BIB (v; k) exists and k-l is a prime power then RBIB «k-2)v + 1; k-l) exists.
We note that in actual applications of the above theorems the trivial existence of RBIB (k; k) is very useful. From (a) using the powers of primitive roots of primes given in £9_7 solutions for v III 41" 61, 241, 281, 641" 701" 881 can be obtained.
From (b) we get solutions for v == 25, 45, 65" 85" 125, 145, 185, 205, 245 , . , 141, 161, 285, 345, 361, 381, 385, 461, 465, 541, 561, 585, 645, 665, 681, '705, 761, 765, '781, 801, 941, 961" 981 . We note that resolvable solutions for v. sq, q~2 can always be constructed. (f) Existence of F(V l ) and F(V 2 ) implies the eXistence of
